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The orbits of 222 non-Antarctic ordinary chondrites
have been estimated usitige “isotopic” method. As ob-
tained, the aphelia of ~74% of the chondrites @ecen-
trated in the range ok 2-2.5 AUfrom the Sun, and the
eccentricities of ~83% of the orbits are <0Cnly 11% of

The pre-atmospheric sizes of the chondrites were estimated
based on the magnitudes of theicovered masses and tak-
ing into account the average ablation degree of ~85%, which
follows from the track investigatiorj4]. Modelling Al-26
production in H- and.,LL-chondrites of different sizes due

the chondrites possessed the orbits with aphelion q° > 4 AUto irradiation by galacticosmic rayswith a mean modu-

and eccentricity e > 0.6.

The problem of origin and evolution of meteorites can-
not be resolved without th&nowledge oftheir orbits.
Meanwhile, the orbits of only four chondrites (Pribrdrost
City, Innisfree, and recently fallen Peekskidje known
exactly. However, usinghe so-called “isotopic” approach
developed formerly [1,2], valuable information the orbits
of chondrites can be obtained due to radioactivitple?6.
Indeed, according tthe Al-26 content inthe PribramLost
City, and Innisfree chondritethe average gradient of ~20—
30%/AU ofthe intensity ofjalactic cosmic rays over a mil-
lion yearsexists within the area of meteorite orbits. This
fact has made it possible to derivepleenomenological ex-

lated as well as with an unmodulateiergy spectrum was
fulfilled using the analyticainethod developedarlier[2,5].

The obtained results are presented in Figs. 1-3. The distri-
butions of chondrites ovehe aphelia q" of their orbits in
Fig. 1 show that g” of the majority of them (78% and 71% of
H- and L,LL-chondrites respectively) are concentrated in the
range of<2-2.5 AUfrom the Sun, both maxima (25% of
H- and 22% oL ,LL-chondrites) having fallemvithin 1.9—2
AU, i.e., near the inneboundary ofthe asteroid belt. The
aphelia ofonly ~11% ofordinary chondritefies beyond ~4
AU. Noteworthy also ishe absence of chondrites at 3.1-3.4
AU, which, perhaps, corresponds tmsmic bodydensity
distribution in the asteroid belbeing conditioned by the

pression that connects the aphelion q” with the magnitude ofdynamic processes iimterplanetary space. Similar results

the Al-26 content inthese chondrites. Thereforapplying
this expression to the data #h26 content in other chon-
drites makes it possibleow to determine the positions of
their aphelia. Besides, tmost probable values of semima-
jor axis a andeccentricity e can be estimated. Whamos-
pheric trajectories of chondrites amaown, this approach,
combinedwith the method of apparent radiants, permits all
the main orbital elements to be determined.

In this work the orbits of 102 H- and 12Q,LL-

had been obtained earlifg] for smaller numbers of chon-
drites considered.

As shown in Fig. 2the most probable values etcen-
tricity of the orbits of 86%H-chondrites and 80%,LL-
chondrites are e > 0.5, the maxima (~43-44% of the chon-
drites)lying in the narrow range of e ~ 0.33-0.35. The or-
bits of only ~11% ofordinary chondrites offer e 6.6. It is
obviousthat the derivednformation on q” and e of orbits of
the ordinary chondrites impliethat thesechordritesbelong

chondrites of non-Antarctic group have been estimated usingto the Mars orApollo families of asteroids. Moreover, as

the “isotopic” approach. Allthe available data o#l-26
content in the chondrites were drawn on, and A6
saturated values were calculatedagtordancevith the in-

voked data on cosmic-ray exposure age of the chondrites [3].

H (102)

20

A + s Bl

Lt (120)

1 2 3 4 qlavu

Fig. 1. Distributions of non-Antarctic ordinary chondrites
overthe aphelia g of their orbits (N is the numberiodn-
drites per each 0.AU; dashed lines saiff both the q" <
1.9 AU and q" > 4 AU uncertain regions).

seen in Fig. 3, the obtained relationship betweemtbst
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Fig. 2. Distributions ofL,LL- and H-chondriteover the
eccentricities of their orbits (N is the numbercbiondrites
per each interval of e = 0.05).
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Fig. 3. a(e) regularity obtained for the most probable values
of a and e of the chondrite orbits (crosses mark the values
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for Pribram, Lost City, Innisfree, and Peekskill).

probable values of semimajor axis a and eccentricity e of the
chondrite orbits corresponds to the well-known astronomical
regularity fororbits of thecosmic bodieshat can fall to the
Earth [7].
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